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DETAILED ACTION 
Response to Arguments 

1. The applicant's response, received 9/26/05, taken in view of 
the amended claims, have been fully considered, but are not 
persuasive, as is further detailed below in response to the arguments 
presented in said response. 

On page 10, lines 10-28, the applicant has noted that Oyaba 
teaches dividing or the "division'' of the frequency range to be 
reproduced, specifically stating "Applicant's invention as recited in 
Claims 1-2, 14-15, and 17-19 does not divide the sound at a division 
frequency into different ranges which are reproduced through a 
corresponding pair of speakers. Instead, in Applicant's invention as 
claimed, each subsequent pair of drivers or transducers reproduces a 
subset of the frequency band associated with the first pair of drivers 
or transducers". In related remarks, the applicant then summarizes 
that "Oyaba neither teaches nor suggests subsequent pairs of drivers 
reproducing a subset of the frequency band associated with a first 
pair of drivers". The examiner respectfully disagrees, noting that 
the pertinent claim language, as amended, does not preclude the 
teachings of Oyaba from anticipating said language and limitations. 
Specifically, the conceptual "dividing" of the reproduced frequency 
range as taught by Oyaba does not provide a mutual or explicit 
correlation to the frequency ranges reproduced by the first pair of 
drivers and the second pair of drivers. Rather, the nature of the 
implementation of such a division frequency must be considered. Oyaba 
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implements this divided frequency range through the use of high and 
low pass filters. As is well-known in the art, the cutoff frequency 
of a filter does not attenuate entirely the frequencies beyond said 
cutoff frequency, but rather attenuates said extended frequencies by 
an increasing amount. Such a concept is evidenced by both the 
specification of the present application (see, for example, page 8, 
lines 2-5) as well as the teachings of Oyaba. Specifically in Oyaba, 
the signal applied to the speakers equated in the rejection to the 
"first" pair of- drivers has a 6 dB attenuation at the division 
frequency f c and a 18 dB attenuation at f c /2 (col. 2, lines 56-63). 
The signal applied to the speakers equated in the rejection to the 
"subsequent" pair of drivers also has a 6 dB attenuation at the 
division frequency and a 18 dB attenuation at 2*f c (col. 2, lines 48- 
53) . For the first pair of drivers, the frequencies above f c , such as 
between f c and 2*f c , are applied to the speakers from the high pass 
filter with an implicit attenuation of between 6 and 0 dB by virtue of 
the definition of a "high pass" filter and the standard filter 
characteristics associated therewith. As noted above, the speakers of 
Oyaba equated to the "subsequent" pair of drivers receives a signal 
that at least comprises these same frequencies, fc to 2fc, even though 
said frequencies are attenuated. Such attenuation does not preclude 
these frequencies, though they are diminished in amplitude, from being 
"reproduced" as presently claimed. The fact that these frequencies, 
as attenuated, are yet ' reproduced by the respective speakers is 
evidenced by the equations in Oyaba which define the resultant sound 
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pressure at a location remote from the speakers and are based in part 
upon the respective gains of the filters (col. 3, line 1 - col. 4, 
line 30) . Thus, the "subsequent" pair of drivers in Oyaba yet 
"reproduces a subset of the first frequency band", such as at least 
the frequencies f c and 2*f c , wherein the "first frequency band" is the 
frequency band output by the first pair drivers that comprises at 
least the frequencies greater than f c /2. As such, the teachings of 
Oyaba yet anticipate the claimed invention, as applied below. 

On page 11, lines 16-18 and 21, the applicant has stated, 
"Although the Examiner has alleged that there would have been 
motivation to combine the references, the Examiner has overlooked the 
fact that Oyaba is directed to a speaker system, whereas Flanagan is 
directed to a microphone", adding "Microphones and speakers are not 
analogous art". The examiner respectfully submits that the applicant 
has overlooked column 6, lines 61-63 of Flanagan, which directly 
refutes the first statement cited above and further evidences the 
nption that, as is well-known in. the art, microphones and speakers are 
fundamentally analogous art. 

On page 12, lines 3-5, the applicant has stated, "both Oyaba and 
Steuben use cross-over networks to divide the frequencies presented to 
each driver, rather than presenting subsequent drivers with subsets of 
the frequencies presented to a first driver or set of drivers". The 
examiner respectfully notes that, similar to the above discussion in 
regards to Oyaba, crossover networks commonly share at least a subset 
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of mutually passed frequencies, even if said passed frequencies are 
passed with an applied degree or amount of attenuation. 

On page 12, lines 10-19, the applicant notes the rejections of 
Claims 10, 12, and 13, though no further arguments particular to the 
rejection of these claims are concurrently noted. As the rejections 
of the parent claims have been addressed and maintained in light of 
the response to arguments listed above, the rejections of these claims 
have also been reviewed and are respectively maintained herein, as is 
listed below. 

Claim Rejections - 35 USC § 112 

2. The amendments made to Claims 3, 5-6, and 17-18 in view of 
the previous grounds of rejection under 35 U.S.C. 112 2 nd paragraph 
suffice to overcome said previous grounds of rejection. Accordingly, 
said grounds are hereby withdrawn. 

Drawings 

3. Receipt of the new drawing is hereby acknowledged. The 
content of said drawing suffices to overcome the previous grounds of 
objection to said drawings. Accordingly, said objection to the 
drawings is hereby withdrawn. 
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Claim Rejections - 35 USC § 102 

The following is a quotation- of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section 
made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

4. Claims 1-2, 14-15, and 19 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Oyaba et al (USPN 4991687) (hereafter, 
"Oyaba") . 

Oyaba teaches a directional speaker system that comprises a line 
of paired speakers with particular operating frequencies and 
respective spacings. 

Specifically regarding Claim 1, Oyaba teaches: 

A loudspeaker system (Figure 1) having a line array of drivers 
(Li, Hi, H r/ L r ) comprising : 

a first pair of drivers (Hi, H r ) ( col . 2, lines 56-59); 

a center point (crossing of "central axis'' and direction of 
relative 90°) along the line array (col. 5, lines 5-9), 

wherein the pair of drivers are substantially centered about the 
center point (implicit, "center 7 ' axis as noted above, Figure 1) with a 
center to center distance of d 0 (d 2 in Oyaba) between the first pair of 
drivers (Hi,H r )(col. 2, lines 56-59; col. 5, lines 35-42) 
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wherein the pair of drivers reproduce a first frequency band (at 
least comprising f c /2, f c , and >f c , by virtue of the definition of a 
high pass filter, col. 2, lines 59-63); and 

at least a subsequent pair of drivers (Li,L r ) arranged in the line 
array with the first pair of drivers (straight line, col. 1, lines 10- 
14, Figure 1) and substantially centered about the center point 
(crossing of "central axis" and 90° direction, Figure 1; col. 2, lines 
45-55), 

wherein the . subsequent pair of drivers (Li,L r ) are spaced such 
that the center to center distance between each at least a subsequent 
pair of drivers, dn (di in Oyaba), 

is equal to 4nd 0 ' (4*n*d a in Oyaba), where n = 0 at the innermost 
pair of drivers and n increases by 1 for each at least a subsequent 
pair of drivers (col. 2, lines 56-59, d 2 = d x /4 equates to 4*l*d 2 =d!, 
wherein Figure 1 meets the case of n=l in the claimed formula "4nd D ") , 

and wherein the at least a subsequent pair of drivers reproduce a 
subset of the first frequency band (speakers LI , Lr at least reproduce 
f c , which teaches a "subset" as claimed, even if said frequency is 
attenuated, it is still 'reproduced' as generally recited in the claim 
language; subset may also be interpreted as f c /2 to f c , which would 
also be passed by the low pass filter, at least by definition of a low 
pass filter, col. 2, lines 45-53). 

Regarding Claim 2, Oyaba discloses: 
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The loudspeaker system of claim 1, further comprising a low pass 
filter on every pair of drivers for n > 0 (Li,L r are supplied signals 
through a low pass filter, col. 2, lines 45-53). 

Regarding Claim 14, Oyaba discloses: 

A method for optimizing a radiation pattern (more than 20 dB 
attenuation in direction of 90° relative to central axis) of drivers 
(Hi, H r , Li, L r ) in a line on a loudspeaker (Figures 1 and 2, col. 4, lines 
12-29) , 

the method comprising the steps of: 

selecting a spacing, d 0 (d 2 in Oyaba), between the centers of a 
pair of innermost drivers (H x ,H r ) according to the formula 
d 0 = c/2f 

wherein c is the speed of sound and f is the maximum desired 
operational frequency (f 2 is upper frequency of two octaves over which 
narrow directivity is obtained, col. 4, lines 45-48; d 2 is spacing 
between high frequency range speakers, col. 2, lines 56-59; high 
frequency speakers output f 2 , col. 2, lines 5 9-63; A c is wavelength 
corresponding to f c , or f c *A c =c, where c is speed of sound, inherent 
relationship between wavelength and frequency, in view of col. 2, line 
55; f 2 =2f c and d 2 =di/4 = X c /4, col. 3, lines 61-62; solving f c *A c =c for f 2 
and d 2 , (f 2/2 ) * ( 4*d 2 ) =c, which equates to d 2 =c/2f 2 ) and 

wherein the pair of innermost drivers reproduce a first frequency 
band (at least comprising f c /2, f c , and >f c , by virtue of the definition 
of a high pass filter, col. 2, lines 59-63); 
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selecting a center point in the line (intersection of central 
axis, line to P 0 , with line to P 9 o) / wherein the center point is the 
same position on the line as d 0 /2 (by definition, center .or central 
axis, col. 4, lines 12-15); and 

determining the spacing of at least one additional pairs of 
drivers (Li,L r ) in the line (Figure l)(col. 2, lines 45-48) 

wherein each driver of the additional pair of drivers is added to 
the outermost positions of the line (Figure 1), 

wherein the distance, d n (di in Oyaba), between the centers of the 
additional drivers is according to the formula 

d n = 4nd 0 (d 2 = di/4 or dl=4d 2 , wherein n=l, col. 3, lines 61-62) 

where n = 0 at the innermost pair of drivers and n increases' by 1 
with each pair of drivers sequentially added along the array. (case in 
Figure 1 represents situation where n=l) and wherein the at least one 
additional pair of drivers reproduce a subset of the first frequency 
band (speakers LI, Lr at* least reproduce f c , which teaches a "subset" as 
claimed, even if said frequency. is attenuated, it is still 
'reproduced/ as generally recited in the claim language; subset may 
also be interpreted as f c /2 to f c , which would also be passed by the 
low pass filter, at least by definition of a low pass filter, col. 2, 
lines 45-53) . 

Regarding Claim 15, Oyaba discloses: 

the pairs of drivers (at least LI, Lr ) are used in conjunction 
with low pass filtering (col. 2, lines 47-53). 
Regarding Claim 19, Oyaba discloses: 
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the maximum desired operational frequency is substantially the 
highest frequency without high amplitude side lobes (f 2 is upper 
frequency of range over which narrow directivity is obtained, which 
comprises not affecting peak values in directivity pattern, Figure 2, 
as compared to Figure 4, col. 1, lines 35-38, col. 4, lines 39-48; 
also, f 2 and d 2 meet formula of Claim 14, thus properties associated 
with such a formula are met by f 2 and d 2 ; specification page 7, lines 
3-8 state that such spacing establishes uppermost frequency to which 
the array will reduce high amplitude side lobes) 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 3, 5-7, and 17-19 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Oyaba as applied above, in further view of 
Flanagan (USPN 4.653606). 

As detailed above, Oyaba teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings. 

Regarding Claim 3, Oyaba discloses that the outer pair of 
speakers Li,L r ) is low pass filtered, and that additional outer 
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transducers may be added to increase the operational frequency range 
(col. 4, lines 45-56), which reads on "n>l", but does not specify: 
the low pass filter has a different corner frequency for each 
pair of drivers. 

Flanagan teaches a transducer system with a directional response. 
Specifically regarding Claim 3, Flanagan teaches: 
the low pass filter has a different corner frequency for each 
pair of drivers (col. 4, lines 56-68; col. 5, lines 1-23; col. 6, 
lines 14-23 and 61-63) 

To one of ordinary skill in the art at the time the invention was 
made, it would have been obvious to implement an low pass filters on 
the additional drivers of Oyaba with a cutoff frequency lower than 
that of the inner or middle drivers as is taught by Flanagan. The 
motivation behind such a modification would have been that decreasing 
the size of the array as the frequency of the transduced sound 
increases would have minimized beamwidth variations over the desired 
frequency range. 

Regarding Claim 5, Oyaba in view of Flanagan at least suggests: 
the corner frequency, f n of the low pass filter is equal to 2c/d n , 
where c is the speed of sound (Flanagan teaches association of upper 
cutoff frequency with individual speakers, col. 4, line 45 - col. 5, 
line 23; col. 8, lines 36-45; frequencies higher than c/d, wherein the 
overall distance between a pair of speakers is 2*N*d, lead to spatial 
aliasing, col. 4, lines 7-11 and 26-30; this highest limit frequency 
is thus f=c/d,.but putting d of Flanagan into the same terms as the 
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*d' of the claimed equation, d (Flanagan) = l/2 d (c i aim) , and therefore the 
higher limit is f=2c/d, in the variables as defined in the claim; 
implementing this value as the higher frequency limit for a pair of 
transducers is taught or at least suggested by the teachings of 
Flanagan, further considering the use of pairs of speakers for a 
particular frequency ranges in the system of Oyaba; the desirability 
for such an implementation is thus that it would have removed the 
higher frequencies of a particularly spaced pair that otherwise that 
lead to aliasing in the array output, as is taught by Flanagan) 
Regarding Claim 6, Oyaba discloses: 

the low pass filter on the outermost pair of drivers in the array 
has a corner frequency calculated by f n = c/d n for the outermost pair 
of drivers (the lpf of Oyaba has a -12 dB decrease over one octave, 
col. 2, lines 48-53; inferring a -12 dB slope, as is present in the 
filter of Flanagan, col. 5, lines 8-10, a filter with a -6dB point at 
f c and a -12 dB slope would have a -3dB or cutoff point at 7/8*f c ; the 
corresponding wavelength for this cutoff A cu toff=c/ (7/8*f c ) ) = 8/7*c(f c ); 
setting c=f c *A c in A cut0 ff=8/7*c (f c ) , A cut0 f t -=8/7* (f c *A c ) (f c )=8/7*A c ; as 
8/7*A c is between A c and 3/2* A C/ which are the permitted ranges for di 
(col. 5, line 40), the teachings of Oyaba anticipate a corner 
frequency calculated by f n = c/d n ^ wherein f n = 7/8*f c and d n = 8/7*A c ) 

Regarding Claim 7, Flanagan discloses: 

a driver (322) centered on the center point of the line array 
(col. 4, lines 62-65, Figure 2). 
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Regarding Claims 17 and 18, please refer above to the grounds of 
rejection cited and relied upon in the rejection of the similar 
limitations of Claims 5 and 6, respectively. 

6. Claims 4, 8, 9, 11, and 16 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Oyaba as applied above, and in 
further view of Steuben (USPN 5359664). 

As detailed above, Oyaba teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings. 

Regarding Claim 4, Oyaba discloses that, the outer pair of 
speakers Li,L r ) is low pass filtered, but does not specify: 
that each low pass filter is of first order 

However, various combinations of components are known in the art 
for deriving crossover networks, as is evidenced by the teachings of 
Steuben. 

Regarding Claim 4, Steuben discloses: 

each low pass filter (130, in view of LPF of Oyaba) is of 
first order (col. 6, lines 1-2, 35-57) 
To one of ordinary skill in the art at the time the invention was 
made, it would have been obvious to implement the low pass filter of ' 
Oyaba as a first order, in-line low pass filter as disclosed by 
Steuben. The motivation behind such a modification would have been 
that such the impedance and bandwidth for the passed low frequency 
range would have been better controlled, as compared to conventional 
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implementations. Such a filter use would have also eliminated the 
need for an additional high pass filter for the upper frequency 
speakers of Oyaba, creating a more efficient network. 

Regarding Claim 8, please refer above to the rejection of the 
similar limitations of Claims 1 and 4. 

Regarding Claim 9, Oyaba teaches: 

at least a third pair of transducers arranged in the array with 
the first pair of transducers and n increases by 1 for each pair of 
transducers, whereby n = 0 for the first pair of transducers, n = 1 
for the second pair of transducers, and n = 2 for the third pair of 
transducers ("additional speakers", col. 4, lines 45-56; col. 5, lines 
43-46) 

Oyaba does not clearly specify "having a distance, d n , between 
the center points of the transducers in the at least a third pair of 
transducers, wherein the midpoint of d 0 is the same midpoint of d n ; and 
wherein the distance, dn, is equal to 4nd n 

However, Oyaba teaches that the relative distance between a pair 
of drivers may vary from 2 to 4 (col; 5, lines 35-42) . Applying such 
a variable range to the spacing of another pair of additional 
speakers, specifically a relative spacing of "2" would have read on a 
respective 4nd n spacing. The motivation for such a particular 
combination of the teachings of Oyaba would have been that it may well 
have exhibited a better directivity characteristic. 

Regarding Claim 11, please refer above to the rejection of the 
similar limitations of Claims 1 and 4. 
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Regarding Claim 16, please refer above to the rejection of the 
similar limitations of Claim 4. 

7. Claim 10 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oyaba in view of Steuben as applied above, and in 
further view of DeVries (6128395). 

As detailed above, Oyaba teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings. Steuben teaches a first order 
crossover filter. 

As is evidenced by the teachings of Oyaba, and is known in the 
art, the spacing between the inner drivers controls the maximum 
operational frequency (col. 3, lines 38-60; col. 4, lines 45-48). 

However, Oyaba in view of Flanagan does not clearly specify: 

- dO is 1.2 inches, dl is 4.8 inches, and d2 is 9.6 inches. 

DeVries teaches a directional speaker system. 

Regarding Claim 10, DeVries discloses: 

dO is 1.2 inches, dl is 4.8 inches, and d2 is 9.6 inches (DeVries 
teaches a directional frequency up to about 10 Khz, which equates to a 
spacing of 1.2 inches, col. 1, lines 34-37/ the relevant other 
teachings of spacing per Oyaba read on the spacings of 4.8 inches and 
9.6 inches, as discussed above in regards to Claims 1, 5, and 9). 

To one of ordinary skill in the art at the time the invention was 
made, it would have been obvious to implement a directional frequency 
band of up to about lOKHz, resulting in the claimed spacings, for the 
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system of Oyaba in view of Flanagan, as is taught by DeVries. The 
motivation behind such a modification would have been that such a 
frequency range would have given the system a range adequate for many 
audio applications. 

8. Claims 12 and 13 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oyaba in view of Steuben as applied above, and in 
further view of Flanagan. 

As detailed above, Oyaba teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings. Steuben teaches a first order 
crossover filter, comprising "a low pass filter of first order", as 
detailed above. 

Oyaba in view of Steuben does not clearly specify: 

- a low pass filter on the at least a third pair of transducers. 

Flanagan teaches a transducer system with a directional response. 

Specifically regarding Claim 12, Flanagan teaches: 

a low pass filter on the at least a third pair of transducers 
(col. 4, lines 56-68; col. 5, lines 1-23; col. , lines 14-16 and 61- 
63) 

To one of ordinary skill in the art at the time the invention was 
made, it would have been obvious to implement an low pass filters on 
the additional drivers of Oyaba in view of Steuben with a cutoff 
frequency lower than that of the inner or middle drivers as is taught 
by Flanagan. The motivation behind such a modification would have 
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been that decreasing the size of the array as the frequency of the 
transduced sound increases would have minimized beamwidth variations 
over- the desired frequency range. 

Regarding Claim 13, Flanagan discloses: 

the outermost pair of transducers in the array has the lowest 
frequency low pass filter (col. 6, lines 14-16). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is 
set to expire THREE MONTHS from the mailing date of this action. In 
the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
•calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Andrew Graham 
whose telephone number is 571-272-7517. The examiner can normally be 
reached on Monday- Friday , 8:30 AM to 5:00 PM (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Vivian Chinn can be reached on 571-272- 
7848. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) 
system. . Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http: //pair- 
direct . uspto . gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free) . 
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